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INTRODUCTION
Financial inclusion according to Hannig and Jansen (2010) is making available to the unbanked public financial services (deposits, withdrawals and credit facilities). Increasing these services to the unbanked may be through point of sales (POS), mobile banking and insurance. Financial inclusion brings into the GDP "basket" excluded individuals and small businesses hitherto excluded from the calculation of a country's economic growth.
Results therefrom are currently used by financial and monetary policy makers for developing effective policy frameworks to achieve their financial inclusion targets. Of the identified financial inclusion indicators globally, which of them are potent at achieving financial inclusion targets? Identification and ranking of financial inclusion index for Nigeria is essential for financial inclusion policy development and implementation to achieve set financial and monetary policy targets. This study aims to develop an effective financial inclusion index for Nigeria which is currently lacking.
THEORETICAL FRAMEWORK
The financial interrelation ratio propounded (Goldsmith, 1975) is the foundation for modern day studies in financial inclusion. Using this ratio, Goldsmith (1975) explained that financial system penetration is achievable through increased customer base. The four identified theories of financial inclusion: welfare, monetary, regulatory and development theories (Nwidobie, 2019) are each based on measuring indicators for ascertaining and measuring the level of financial inclusion of each country. The indicators under these theories arise from both the supply and demand sides of financial inclusion. Thus, these four theories are the foundation upon which this study is based as the financial inclusion indicators under these theories are brought under study to develop a financial inclusion index for Nigeria.
Review of Literature
Evidences abound in finance literature of regional, country-specific and cross-country financial inclusion indices developed using region-unique, country-unique and country-group-unique variables. Goel and Sharma (2017) ; Kumar (2011) ; Sarma and Pais (2008) and Honohan (2007) concluded studies on the level of financial inclusion using socio-economic factors as literacy, inequality, income and urbanization, and physical infrastructure and information. Mehrotra et al. (2009) employed credit advanced by DMBs to rural dwellers and urban poor, rural deposit accounts, number of bank branches in rural areas and deposits in branch banks in rural areas. Charkravarty and Pal (2010) in their study adopted the above indices in addition to ease of transaction and cost of these transactions. Arora (2010) captured both geographic penetration and demographic penetration indices. Other authors identified these factors as either demand or supply-side factors. Demand-side index according to Sethy (2016) are banking penetration, usage of banking services and availability of banking services, while supply side factors are bank risk, access to saving and insurance. Relying on the demand and supply-side information to ascertain the level of financial inclusion in 82 less-developed and developed countries, Camara and Tuesta (2017) applied the Principal Component Analysis (PCA) on 11 variables to identify the financial inclusion index for these countries. Research results showed that financial inclusion is associated with GDP per Capita, efficiency of the financial system, education and financial stability. Camara and Tuesta (2017) contended that financial inclusion is multi-dimensional and cannot be captured accurately by a single indicator. Camara and Tuesta (2017) attributed this to the complex and heterogeneous nature of a financial system. Sarma (2008) ; Sarma (2012) and Charkravarty and Pal (2010) identified financial institution indices from the supply side using data on usage and access. On the negatives of indices, El-Zoghbi and Scota (2014) argued that focusing on a few number of indicators for measuring of a phenomenon may discourage innovation and identification of emerging potent factors.
Contrasting the demand and supply sides indicators of financial inclusion in India, Laha et al. (2011) concluded these exists a significant difference in indicators' magnitudes, and suggested an integrated approach to improving financial inclusion. This they added will promote appropriate strategies that are germane to achieving complete financial inclusion in India. Avoiding the draw backs of previous studies, Gupte et al. (2012) constructed an improved financial inclusion index, contributed to by indicators on the demand side. Using the principal component analysis on data from 32 states of Mexico, Piñeyro (2013) found that education is a major determinant of financial inclusion. On the level of financial inclusion in Mexico, Piñeyro (2013) noted that 29 percent of the populace was financially excluded. Using six demand side factors of financial inclusion, Thakkar (2014) concluded that the level of financial inclusion in India is low. Adopting the axiomatic approach to financial inclusion matrix development, Charkravarty and Pal (2010) identified eight indicators of financial inclusion. Investigating the effectiveness of selected financial inclusion strategies in Zimbabwe, Gambe and Sandada (2018) concluded that national microfinance policy, post office savings, bank loans, mobile financial services are statistically significant determinants of financial inclusion in developing countries (Zimbabwe in particular) as these increases accessibility to financial services by the urban and rural poor. Gambe and Sandada (2018) argued that a developed financial system excluding none, minimizes transaction and information costs, influences investment decisions savings rate, long-run growth rates and technological innovations. A panel data analysis of variables influencing financial inclusion on Latin America by Mejia and Gil (2018) showed that income positively affects financial inclusion and debt financial increases financial exclusions.
Research results by Piñeyro (2013) showed that municipalities in Mexico with higher incomes and better education have access to banking services while majority of the population in the urban and rural poor areas are financially excluded. The Sarma (2008) financial inclusion index for India was computed using the normalized inverse Euclidean distance of weighted observed values to the ideal point with the upper limit, the 4th quartile. To measure financial inclusion index, Piñeyro (2013) advised that data used must be measurable and quantifiable.
Variables employed by Piñeyro (2013) were access, usage, consumer protection financial and education. Korynski and Pytkowska (2016) proposed the use of the Data Envelopment Analysis (DEA) in which the financial inclusion index for a country is calculated as a relative measure of ranking of a country's financial system comparative to other countries. Amidzic et al. (2014) employed the UNDP approach to financial inclusion measurement which requires the calculation of the Human Development Index (HDI). Charkravarty and Pal (2010) employed and applied the axiomatic financial inclusion measurement approach. noted that parametric and non-parametric models are available for determining financial inclusion indices. The parametric analysis according to Camara and Tuesta (2017) are the Principal Component Analysis and the Factor Analysis. Goel and Sharma (2017) noted that each individual index explains different dimensions of financial inclusion.
Assessing financial inclusion index, Banerjee and Newman (1993) noted that access to finance enables and empowers the hitherto excluded groups from the formal financial system to enhance their productivity and exit poverty. Eastwood and Kohli (1999) concluded that granting of credit to the urban and rural poor and branch expansion (financial inclusion indices) also enhances small-scale industrial output. Charkravarty and Pal (2010) used Beck et al. (2007) data to identify 8 indicators of financial inclusion for their study of the efficacy of financial inclusion in West Bengal. Chattopadhyay (2011) noted that financial inclusion in rural West Bengal areas was very low. A comparative analysis of the penetration of financial inclusion across regions in Turkey by Yorulmaz (2013) and Sarma and Pais (2008) showed that high income regions performed better that low income regions using established financial inclusion index. Looking at cross-country indices, Goel and Sharma (2017) and Kempson and Atkinson (2004) concluded that financial inclusion indices (FII) identified in literature seems not to be exhaustive and may differ across countries and across segments within the same country. Goel and Sharma (2017) showed evidences that economic growth is the composite contribution of all groups in the country: large businesses, medium-size businesses, micro businesses, the rich, the urban poor and the rural poor.
The urban and rural poor (Goel and Sharma, 2017) added, are usually excluded creating a gap in the country's economic growth with negative multiplier effect on economic growth drive of the country. Financial inclusion brings into the GDP measuring basket excluded individuals and small businesses hitherto excluded from the calculation of a country's economic growth. Thus, economies with high levels of financial inclusions may have levels of economic growth (measured by GDP) higher than reported as contributions to GDP of the excluded groups and microbusinesses must have been excluded from the GDP measurement, indicating that reported values of GDP of these countries are understated. Goel and Sharma (2017) argued that the pace of growth in an economy can be accelerated by using financial inclusion. Financial inclusion (Goel and Sharma, 2017) added, enlarges the contributors to include the rural poor and micro businesses. They asserted that since this was feasible for India, it is also feasible with any developing or emerging economy. Sethy (2016) noted that financial inclusion can be a veritable tool for fostering labour and organizational formalization. This Sethy (2016) added may boost government revenues and improve society safety nets. Camara and Tuesta (2017) sees financial inclusions as the maximization of usage and access to financial services and reduction in voluntary financial exclusion.
How can the urban and rural poor contribute to a country's economic growth when they are ignorant of the government, its financial policies, and seen as ignored by the society? Goel and Sharma (2017) opined that harnessing the contributions of these groups will "shore up" the country's economic growth and block all leakages to the growth. Goel and Sharma (2017) see financial inclusion as a veritable financial policy tool at bringing the hitherto excluded groups from the formal financial system into the system. The World Bank (2014) noted that increasing financial services to the excluded rural and urban poor, and micro businesses enables countries attain 7 of the 17 sustainable development goals.
Relating financial inclusion with human development and its use in determining the level of financial inclusion Sarma and Pais (2008) used data from 49 companies. In conclusion, Sarma and Pais (2008) noted that improved financial inclusion improves living standard and reduces poverty. Thus, financial inclusion results in higher income.
In their study, Mehrotra et al. (2009) related financial inclusion to economic growth. This conclusion is based on the finding that increased financial inclusion through access to formal financial services increases the confidence of the included in the formal financial system and increases deposits in the system with higher multiplier growth effect on the economy. Kenya was geared at improving financial inclusion in the country to advance financial literacy. Gambe and Sandada (2018) noted that the Zimbabwe National Inclusion Strategy of 2016 to 2020 aims to achieve a high level of financial inclusion with positive effects on societal welfare through reduction in inequality and poverty, promotion of economic growth and enhancement of financial system stability.
On financial exclusion, Camara and Tuesta (2017) observed that this may be voluntary (self-exclusion) and involuntary indicating the behavioural aspect of financial inclusion. Self-inclusion according to Camara and Tuesta (2017) is attributable to cultural factors, lack of money and lack of awareness of the existence of the financial services and its benefits. Non-behavioural reasons, they added are the pricing of the financial services, lack of access and inappropriate product range which may account for involuntary financial exclusion. The Global Findex data set shows that 20% of the unbanked population worldwide is caused by distance from the financial service provider.
Findings by Demirgue-Kunt and Klapper (2013) support this report. Lack of required documentation according to the Global Findex data set causes exclusion of 20% of the unbanked population, affordability 25% and lack of trust in the financial system 13%.
According to the United Nations (2003) financial inclusion should provide:
Access to financial services at a reasonable cost for all enterprises and household;
(ii) Sound institutions whose activities are guided by proper internal management systems;
(iii) Institutional and financial sustainability; and (iv) Multiple providers of needed financial services.
Constraints to financial inclusion according to the United Nations (2003) may be individual-specific (lack of awareness, cultural barriers, psychological barriers, low-level of income and literacy) or system-specific (which hinders the system from providing the needed financial services). Gupte et al. (2012) noted that policies at improving financial inclusion, addresses these systems institutions-specific and individual hindrances. Combating financial exclusion may be by policy directions by the Central Bank (Gupte et al., 2012) or an agreed code of banking practice (Kempson and Atkinson, 2004) .
The G20 Leaders' Global Partnership for Financial Inclusion GPFI (2011) agreed on a financial inclusion framework measure using the quality of financial services and usage of financial services. In addition to the measures identified by Sarma (2008) 
METHODOLOGY
Data variables used in this study composite data for all deposit money banks in Nigeria are demand, time, The PCA has been used in similar studies (Gupte et al., 2012; Piñeyro, 2013; Mishra et al., 2015; Sethy, 2016; Camara and Tuesta, 2017) making its use in this study apt. I II III IV I II III IV I II III IV I II III IV I II III IV  2012  2013  2014  2015  2016  2017   BBR   0   20   40   60   80   100   120   III IV I II III IV I II III IV I II III IV I II III IV I II III IV  2012  2013  2014  2015  2016  2017   DRB   12,000   14,000   16,000   18,000   20,000   22,000   III IV I II III IV I II III IV I II III IV I II III IV I II III IV  2012  2013  2014  2015  2016 I II III IV I II III IV I II III IV I II III IV I II III IV  2012  2013  2014  2015  2016  2017   VPOS   0   2,000,000 4,000,000 6,000,000 8,000,000 10,000,000 I II III IV I II III IV I II III IV I II III IV I II III IV  2012  2013  2014  2015 
DATA PRESENTATION AND DESCRIPTION
III IV
Data Analysis
The Principal Component Analysis is used to examine the factors, which are sensitive to demand, time, saving and foreign deposits ( Table 1 . The loadings for the principal component (PC) factors are shown in columns for PC1, PC2, PC3, PC4, PC5, PC6, PC7 and PC8. Where PC1, PC2, PC3, PC4, PC5, PC6, PC7 and PC8 are the loadings for DTSFD, BBR, DRB, LRA, VATM, VMP, VPOS and VWBP respectively. From the table, the most loaded factor is PC1, followed by PC2, and so on Table 2 . 
Research Results and Policy Implications of Findings
With an Eigen value of 1.328072 Table 1 
CONCLUSIONS
From the findings of this study, we conclude that financial inclusion in Nigeria can be effectively measured using the number of bank branches, volume of deposits in rural banks, volume of transactions via POS, volume of transactions via ATM, loans and advances to account holders in rural areas and volume of transaction via webpay.
Also the relationship between these variables and financial inclusion is negative. Volume of transactions via other mobile platforms has an insignificant factor loading and thus a poor variable for measuring financial inclusion in Nigeria.
Recommendations
To improve the level of financial inclusion in Nigeria, the Central Bank of Nigeria and deposit money banks (DMBs) in Nigeria should concentrate on adjusting the number of deposit money banks in Nigeria, initiating policies at increasing the deposits in bank branches in rural areas, improving the volume of transactions via POS and ATMs and other webpay platforms. In addition, financial services to the "unbanked" should be improved by extending formal financial services through the provision of loans to the urban and rural poor, and micro businesses to bring them into the formal financial system.
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